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SHORTER ARTICLES AND DISCUSSION 

TABLES OF LINKAGE INTENSITIES 

In the -July, 19.16, Naturalist, Professor Emerson gives con- 
venient formulas for calculating linkage intensities. His formula 
(I) is especially useful because it is applicable either to cases of 
coupling or to cases of repulsion. I had independently worked 
out empirical formulae for calculating coupling and repulsion 
which are very similar to that given by Emerson ; indeed they are 
identical with it, if 1 is substituted for r in cases of coupling and 
for s in cases of repulsion. I had failed to observe, what Emer- 
son shows, that the two formula? may be given a single generalized 
form. 

TABLE I 

The F, Ratio, 9 : 3 : 3 : 1, as affected by Coupling or Linkage, A and B 

ENTERING THE F ± ZYGOTE IN THE SAME GAMETE 



Ratio, Cross-over to 


Proportion 
Cross-over 




F2 Zygotes 






Non-cross-over 












Gametes 


Gametes 


AB 


Ab 


aB 


ab 


Total 


l:x 


1 
x+1 


3a; 2 4-2(2a:4-l) 


2x4-1 


2« + l 


.T.« 


(2*4-2)3 


l:li 


1/2 


9 


3 


3 


1 


16 


1:2 


1/3 


22 


5 


5 


4 


36 


1:3 


1/4 


41 


7 


7 


9 


64 


1:4 


1/5 


66 


9 


9 


16 


100 


1:5 


1/6 


97 


11 


11 


25 


144 


1:6 


1/7 


134 


13 


13 


36 


196 


1:7 


1/8 


177 


15 


15 


49 


256 


1:8 


1/9 


226 


17 


17 


64 


324 


1:9 


1/10 


281 


19 


19 


81 


400 


1:99 


1/100 


29,801 


199 


199 


9,801 


40,000 




3 








1 


4 









I had also found it convenient, for my own use, to make out 
and enter in my notebook tables of equivalent gametic and zygotic 
series, so that when a suspected ease of coupling or repulsion 
comes to notice the nearest integral gametic series can at once be 
determined by inspection of the table, without making the caleu- 

i No coupling. 

■2 Not distinguishable from the case in which A and B are due to a single 
genetic factor. 

575 



576 



THE AMERICAN NATURALIST 



[Vol. L 



lation anew. With the idea that these tables may possibly be 
useful to others, they are given herewith. In making use of such 
tables it is necessary only to reduce to the basis of a common total 
the observed F 2 zygotic series and any series of the table with 
which a comparison is desired. The total given in the table is in 
each case the lowest one which involves no fractions. If one uses 
the tables, such formulae as Emerson's (II-IV) will not be found 
necessary in estimating the strength of the linkage. Moreover 
those formula? are less useful than tables in dealing with the modi- 
fied dihybrid ratio, 9:3:4, which happens to have been the first 
case that I encountered in my own work. The modified ratio as 
affected by linkage may be read directly from the table by com- 
bining classes aB and ab. 

TABLE II 
The F. Batio, 9: 3: 3: 1, as affected by Bepulsion (Negative Linkage), 

A AND B ENTERING THE F t ZYGOTE IN DIFFERENT GAMETES 



Ratio, Cross-over to 


Proportion 
Cross-over 




F2 Zygotes 






Non-cross-over 












Gametes 


Gametes 


AB 


Ab 


aB 


ab 


Total 


l:x 


1 

x+1 


2 (x 2 +2x) +3 


x 2 +2x 


x"+2x 


1 


(2x +2)2 


1:1" 


1/2 


9 


3 


3 


1 


16 


1:2 


1/3 


19 


8 


8 


1 


36 


1:3 


1/4 


33 


15 


15 


1 


64 


1:4 


1/5 


51 


24 


24 


1 


100 


1:5 


1/6 


73 


35 


35 


1 


144 


1:6 


1/7 


99 


48 


48 


1 


196 


1:7 


1/8 


129 


63 


63 


1 


256 


1:8. 


1/9 


163 


80 


80 


1 


324 


1:9 


1/10 


201 


99 


99 


1 


400 


1:99 


1/100 


20,001 


9,999 


9,999 


1 


40,000 




2 


1 


1 





4 









a No repulsion. 

* Not distinguishable from the ease in which A and B are allelomorphs. 
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